Cardiopulmonary resuscitation has been used to revive the patients from cardiac arrest for several decades [1] . However, the rate of survival to discharge after such resuscitation still remains low [2] . Sudden cardiac arrest is the commonest cause of death in the emergency department (ED) globally. Cardiac arrest are usually categorized as in-hospital cardiac arrest (IHCA) or out of hospital cardiac arrest. The IHCA accounts for about 25% of deaths whereas 75% deaths occurs in out of hospital cardiac arrest [3] . The overall rate of survival to discharge after IHCA ranges from 7% to 26%[2].
audio-visual feedback systems [4] . But whether the actual outcome is improved following such efforts still remains unknown.
The focus of management has to be changed according to the underlying cause rather depending on the initial rhythm of arrest. This is because coronary artery disease has found to be the major cause of sudden cardiac arrest and death [5] , and advances in management of acute myocardial infraction and heart failure have led to decline in proportion of IHCA due to ventricular fibrillation (VF) and ventricular tachycardia (VT). Though patients with these rhythms are found to have better survival rates [6] , the overall survival rate has not been improved even the specific rate of the rhythm is found to be improved. The objective of the present study is to find the rate of survival to discharge after witnessed IHCA and its associated factors among individuals elder than 12 years in the ED of a tertiary care hospital. This prospective observational study was conducted in the ED of tertiary care hospital in South India. It is a 2 100-bedded tertiary care referral hospital, located in Pondicherry, India, with an average of 350 emergency cases per day. The inclusion criteria for the study participants were, patients elder than 12 years, who have sustained cardiac arrest after reaching the ED but before being admitted into the speciality wards. The average duration of stay in ED varied from less than one day to eight days based on the underlying cause and clinical condition of the patient. The study was conducted for a period of 6 months from December 2016 to May 2017. The exclusion criteria for this study was the patients who had unwitnessed arrest, no proper case records, no bystanders to provide history, and those who were discharged against medical advice.
Materials and methods
Cardiac arrest was defined as the cessation of cardiac mechanical activity confirmed by the absence of detectable pulse, unresponsiveness and/or apnoea (agonal respirations) [7] . In instances where the patient suffered multiple cardiac arrests, only the initial inhospital arrest at ED was recorded. This was to avoid falsely elevated rate of successful cardiopulmonary resuscitation (CPR). Return of spontaneous circulation (ROSC) was defined as return of cardiac activity associated with significant respiratory effort after cardiac arrest which can be identified by resumption of breathing, coughing, or movement and a palpable pulse or a measurable blood pressure [8] .
Sustained ROSC was defined as maintaining for more than 20 min.
The resuscitation was performed by consultants and residents posted in ED. CPR was given based on American Heart Association Guidelines 2016. All the ED consults and residents were Advanced Cardiac Life Support certified.
Data were collected after the written informed consents were obtained from the relatives or the by-stander of the patient. In case that the participants were younger than 18 years, consent was obtained from the parents or legally acceptable representative. A pre-tested semi-structured questionnaire was used to collect data on socio demographic details, chief complaints, comorbidities.
Information related to initial documented rhythm, duration of CPR, use of defibrillator, adrenaline usage and presumed cause of cardiac arrest were collected from case records. Those patients who have survived, were followed up till discharge and the neurological status of them were assessed using Glasgow Coma Scale. 
Results
During the study period, out of 42 380 patients attended the ED, with 695 patients had IHCA, in which 243 cases did not meet the inclusion criteria (Figure 1 ). At the end, a total of 252 participants were selected.
Baseline characteristics of study population
The mean age was (50.0±17.2) years, and 112 (44.4%) were in age group of 41-60 years. The proportion of males was 137 (54.4%). 
Breathlessness
VF n=30 VT(p) n=27 PEA n=136 Asystole n=59 No ROSC n=8 ROSC n=22 No ROSC n=1 ROSC n=26 No ROSC n=29 ROSC n=107 No ROSC n=8 ROSC n=51 S u r v i v a l t o admission n=11 S u r v i v a l t o admission n=13 S u r v i v a l t o admission n=43 S u r v i v a l t o admission n=23 S u r v i v a l t o discharge n=7 S u r v i v a l t o discharge n=9 S u r v i v a l t o discharge n=18 S u r v i v a l t o discharge n=10
Discussion
IHCA is the major cause of mortality especially in ED. Our study shows that only 17.5% patients survived to discharge after IHCA in ED. [11] . The fewer cases from other studies may be due to the difference in the study setting. Since our study was conducted in the ED, the proportion of trauma cases may be relatively higher. [17] . and Bansal et al. [14] . PEA (53.9%) was the most common initial documented rhythm from our study which is similar to the results of Pandian The rate of survival to discharge was over 25% among age group of 12-20 years in our study, which is similar to the study of Hajbaghery et al. [22] , with 16.7% patients surviving to discharge among age group of less than 20 years. Survival rates of male patients was higher in our study, which is similar to the results of Rakic et al. [23] , but contradictory to the findings of Pandian et al. [10] and Ehlenbach et al. [2] , where female patients had better survival rates although these differences were not statistically significant.
Similar to the findings of Meaney et al. [24] , Rakic et al. [23] , and
Ozcan et al. [25] , the participants from our study with shockable rhythm as initial documented rhythm had better rate of survival to discharge than those with non-shockable rhythms. Also, there was not significant difference in survival rates between individuals with VF or VT(p) as initial rhythm. In our study, logistic regression showed that patients with presumed respiratory cause had higher odds of survival to discharge. Comparable findings was reported by Cooper et al. [2] , Kaki et al. [20] Krittayaphong et al. [18] . It is also reported that patients with non-cardiac cause had better outcome than those with cardiac cause [13, 15, 18] . In the present study there is no significant relationship between duration of cardio pulmonary resuscitation and survival outcome. However, Miranzadeh et al. [13] ,
Adib-Hajbaghery et al. [22] reported a significant relation between duration of CPR and survival rates, and they reported that no patients survived to discharge with CPR lasting more than 60 min.
Our study found that, over 60 years old, male, patients with VF as initial documented rhythm, presumed respiratory mode of arrest are independent predictors of survival to discharge after IHCA.
Pandian et al. [10] reported age >65 years and total duration of CPR >10 min as independent predictors. Krittayaphong et al. [18] reported non-cardiac causes, non-sepsis causes as independent predictors. Study of Sawanyawisuth et al. [19] reported CPC score <2 before arrest, CPR duration <30 min, cardiopulmonary cause of arrest as individual predictors of the rate of survival to discharge.
Miranzadeh et al. [13] reported CPR duration, response time, history of previous CPR, other co-morbidities as individual predictors.
In this study, only patients with witnessed cardiac arrest after arrival to ED are included. It excludes the unwitnessed arrests which in some cases may not be a real arrest and may falsely increase the rates. Also, the patients were followed up till discharge from the hospital, which makes sure the actual rate of survival to discharge. Besides, most of the variables were assessed and included in regression analysis.
The limitation is the selection bias in this study since only patients with bystanders and proper case record are included. In addition, the actual definite clinical diagnosis for cardiac arrest is not confirmed due to short stay in the ED.
In conclusion, our study shows that the survival rate after IHCA is very low. Majority of the patients with sustained cardiac arrest have ROSC, but only less than one-fifth of the participants survive to discharge. Patients are more likely to survival to hospital discharge when the first documented rhythm is shockable rather than nonshockable rhythm. One third of the participants have cardiac reasons as presumed cause of arrest. All these findings indicate that the rate of survival to discharge after IHCA hasn't changed in decades. Though there are several advances in the CPR techniques, the quality of CPR is still doubtful, since it is dependent on several factors like setting of arrest, duration of CPR, skill of the provider etc. Inadequate post cardiac arrest cares in in-hospital due to logistic issues and delay in intervention has drastically impacted our study outcome. Hence, to improve survival outcome, integrated multidisciplinary approaches to post-cardiac arrest care are needed.
Thus, there is a need to identify and to make necessary changes at all levels of administration, service delivery, survival outcomes following cardiac arrest and also the post resuscitation care for the patients.
